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Dear  Governor  Byrne: 

Inclosed  is  the  Phase  I  Inspection  Report  for  East  Branch  Reservoir 
Dam  in  Somerset  County,  New  Jersey  which  has  been  prepared  under 
authorization  of  the  Dam  Inspection  Act,  Public  Law  92-367.  A  brief 
assessment  of  the  dam's  condition  is  given  in  the  front  of  the  report. 

Based  on  visual  inspection,  available  records,  calculations  and  past 
operational  performance,  East  Branch  Reservoir  Dam,  a  high  hazard 
potential  structure,  is  judged  to  be  in  poor  overall  condition.  The 
dam's  spillway  is  considered  inadequate  since  21  percent  of  the 
Spillway  Design  Flood — SDF  -  would  overtop  the  dam.  (The  SOF,  in  this 
instance,  is  one  half  of  the  Probable  Maximum  Flood).  The  decision  to 
consider  the  spillway  "inadequate"  instead  of  "seriously  inadequate" 
is  based  on  the  determination  that  dam  failure  from  overtopping  would 
not  significantly  increase  the  hazard  to  loss  of  life  downstream  from 
the  dam  from  that  which  would  exist  just  before  overtopping  failure. 
To  insure  adequacy  of  the  structure,  the  following  actions,  as  a 
minimum,  are  recommended: 

a.  The  spillway's  adequacy  should  be  determined  by  a  qualified 
professional  consultant  engaged  by  the  owner  using  more  sophisticated 
methods,  procedures,  and  studies  within  six  months  from  the  date  of 
approval  of  this  report.  Any  remedial  measures  necessary  to  insure 
the  adequacy  of  the  spillway  and  to  prevent  overtopping  should  be 
initiated  within  calendar  year  1980.  In  the  interim,  a  detailed 
emergency  operation  plan  and  warning  system  should  be  promptly 
developed.  Also,  during  periods  of  unusually  heavy  precipitation, 
around  the  clock  surveillance  should  be  provided. 
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NAPEN-D 

Honorable  Brendan  T.  Byrne 


b.  Within  three  months  from  the  date  of  approval  of  this  report, 
engineering  studies  and  analyses  should  be  performed  to  determine  the 
dam's  foundation  condition,  joint  system  geometry,  seepage  patterns 
and  structural  stability.  Any  remedial  measures  found  necessary 
should  be  initiated  within  calendar  year  1980. 

c.  The  following  remedial  actions  should  be  completed  within  six 
months  from  the  date  of  approval  of  this  report: 

(1)  Repair  all  areas  of  deteriorated  concrete,  and  pressure 
grout  the  dam/rock  interface  where  seepage  is  occurring  and  all 
foundation  rock  joints  as  determined  by  inspection. 

(2)  Restore  access  to  the  low-level  outlet  valve  and  repair 
the  valve  if  necessary. 

(3)  Place  mass  concrete  to  fill  the  voids  in  the  rock  caused 
by  mass-wasting. 

(4)  Dredge  the  sediment  from  the  reservoir. 

d.  The  following  actions  should  be  completed  within  one  year  from 
the  date  of  approval  of  this  report: 

(1)  The  existing  dam  plans  and  drawings  should  be  annotated 
and  updated  to  form  a  coherent  as-built  set. 

(2)  A  formalized  program  of  annual  inspections  of  the  dam  by 
an  experienced  party  should  be  initiated,  utilizing  the  standard 
visual  check  list  in  this  report.  A  headwater  gage  should  be 
installed  in  the  dam,  and  read  out  during  severe  rain  storms  and  at 
routine  operating  and  maintenance  and  operating  events  of  the  dam  and 
the  lake.  Movement  of  the  dam  should  be  monitored  re^ilarly  by  means 
of  surveying  monuments,  and  any  change  in  seepage  rates  should  be 
noted . 

A  copy  of  the  report  is  being  furnished  to  Mr.  Dirk  C.  Hofman,  New 
Jersey  Department  of  Environmental  Protection,  the  designated  State 
Office  contact  for  this  program.  Within  five  days  of  the  date  of  this 
letter,  a  copy  will  also  be  sent  to  Congresswoman  Millicent  Fenwick  of 
the  Fifth  District.  Under  the  provision  of  the  Freedom  of  Information 
Act,  the  inspection  report  will  be  subject  to  release  by  this  office, 
upon  request,  five  days  after  the  date  of  this  letter. 

Additional  copies  of  this  report  may  be  obtained  from  the  National 
Technical  Information  Services  (NTIS),  Springfield,  Virginia  22161  at 
a  reasonable  cost.  Please  allow  four  to  six  weeks  from  the  date  of 
this  letter  for  NTIS  to  have  copies  of  the  report  available. 
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An  inportant  aspect  of  the  Dam  Safety  Program  will  be  the 
implementation  of  the  recommendations  made  as  a  result  of  the 
inspection.  We  accordingly  request  that  we  be  advised  of  proposed 
actions  taken  by  the  State  to  implement  our  recommendations. 

Sincerely, 


1  Incl 
As  stated 


JAMES  G.  TON 
//4  Colonel,  Corps  of  Engineers 
Jr  District  Engineer 


Copies  furnished: 

Dirk  C.  Hofman,  P.E.,  Deputy  Director 
Division  of  Water  Resources 
N.J.  Dept,  of  Environmental  Protection 
P.0.  Box  CNC29 
Trenton,  NJ  08625 


John  O' Dowd,  Acting  Chief 

Bureau  of  Flood  Plain  Management 

Division  of  Water  Resources 

N.J.  Dept,  of  Environmental  Protection 

P.0.  Box  CNG29 

Trenton,  NJ  08625 


EAST  BRANCH  RESERVOIR  DAM  (NJQQ373) 


CORPS  OF  ENGINEERS  ASSESSMENT  OF  GENERAL  CONDITIONS 


This  dam  was  inspected  on  1  May  1979  by  Frederic  R.  Harris  Inc.  under 
contract  to  the  State  of  New  Jersey.  The  State,  under  agreement  with 
the  U.S.  Army  Engineer  District,  Philadelphia,  had  this  inspection 
performed  in  accordance  with  the  National  Dam  Inspection  Act,  Public 
Law  92-367. 

East  Branch  Reservoir  Dam,  a  high  hazard  potential  structure,  is 
judged  to  be  in  poor  overall  condition.  The  dam's  spillway  is 
considered  inadequate  since  21  percent  of  the  Spillway  Design 
Flood — SDF  -  would  overtop  the  dam.  (The  SDF,  in  this  instance,  is 
one  half  of  the  Probable  Maximum  Flood).  The  decision  to  consider  the 
spillway  "inadequate"  instead  of  "seriously  inadequate"  is  based  on 
the  determination  that  dam  failure  from  overtopping  would  not 
significantly  increase  the  hazard  to  loss  of  life  downstream  from  the 
dam  from  that  which  would  exist  just  before  overtopping  failure.  To 
insure  adequacy  of  the  structure,  the  following  actions,  as  a  minimum, 
are  recommended: 

a.  The  spillway's  adequacy  should  be  determined  by  a  qualified 
professional  consultant  engaged  by  the  owner  using  more  sophisticated 
methods,  procedures,  and  studies  within  six  months  from  the  date  of 
approval  of  this  report.  Any  remedial  measures  necessary  to  insure 
the  adequacy  of  the  spillway  and  to  prevent  overtopping  should  be 
initiated  within  calendar  year  1980.  In  the  interim,  a  detailed 
emergency  operation  plan  and  warning  system  should  be  promptly 
developed.  Also,  during  periods  of  unusually  heavy  precipitation, 
around  the  clock  surveillance  should  be  provided. 

b.  Within  three  months  from  the  date  of  approval  of  this  report, 
engineering  studies  and  analyses  should  be  performed  to  determine  the 
dam's  foundation  condition,  joint  system  geometry,  seepage  patterns 
and  structural  stability.  Any  remedial  measures  found  necessary 
should  be  initiated  within  calendar  year  1980. 

c.  The  following  remedial  actions  should  be  completed  within  six 
months  from  the  date  of  approval  of  this  report: 

(1)  Repair  all  areas  of  deteriorated  concrete,  and  pressure 
grout  the  dam/rock  interface  where  seepage  is  occurring  and  all 
foundation  rock  joints  as  determined  by  inspection. 

(2)  Restore  access  to  the  low-level  outlet  valve  and  repair 
the  valve  if  necessary. 
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(3)  Place  mass  concrete  to  fill  the  voids  in  the  rock  caused 
by  mass-wasting. 

(4)  Dredge  the  sediment  from  the  reservoir. 

d.  The  following  actions  should  be  completed  within  one  year  from 
the  date  of  approval  of  this  report: 

(1)  The  existing  dam  plans  and  drawings  should  be  annotated 
and  updated  to  form  a  coherent  as-built  set. 

(2)  A  formalized  program  of  annual  inspections  of  the  dam  by 
an  experienced  party  should  be  initiated,  utilizing  the  standard 
visual  check  list  in  this  report.  A  headwater  gage  should  be 
installed  in  the  dam,  and  read  out  during  severe  rain  storms  and  at 
routine  operating  and  maintenance  and  operating  events  of  the  dam  and 
the  lake.  Movement  of  the  dam  should  be  monitored  regularly  by  means 
of  surveying  monuments,  and  any  change  in  seepage  rates  should  be 
noted . 


APPROVED: 


^Colonel,  Corps  of  Engineers 
*** District  Engineer 


DATE: 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 


Name  of  Dam: 

State  Located: 
County  Located: 
Stream: 

Date  of  Inspection: 


East  Branch  Reservoir, 
New  Jersey 
Somerset  County 
East  Branch 
May  1,  1979 


I.D.  NJ00373 


Assessment  of  General  Condition 


East  Branch  Reservoir  Dam  is  a  concrete  gravity  dam,  approximately  142 
feet  long  and  32.5  feet  high,  with  a  63-foot  wide  spillway  on  the  right 
side  of  the  dam.  The  dam  is  in  poor  overall  condition.  Mass  wasting 
of  bedrock  has  taken  place  in  the  past,  and  large  blocks  have  been 
displaced  from  20  feet  in  front  of  the  right  abutment.  The  process 
appears  to  be  continuing  and  the  foundation  stability  will  eventually 
be  threatened  unless  remedial  measures  are  taken.  There  is  seepage 
at  the  interface  of  the  dam  and  the  rock  abutments,  also  at  the  hori¬ 
zontal  construction  joints.  Areas  of  concrete  on  both  the  upstream 
and  downstream  abutment  faces  have  deteriorated  severely.  The  concrete 
surface  of  the  spillway  is  spalled  and  in  areas,  reinforcing  steel  is 
exposed.  The  low-level  outlet  is  not  presently  operable.  The  hazard 
potential  is  rated  as  "high." 

The  safety  of  East  Branch  Reservoir  Dam  is  considered  questionable  in 
view  of  its  lack  of  spillway  capacity  to  pass  one  half  of  the  PMF 
without  overtopping  the  dam.  The  spillway  is  capable  of  passing  a 
flood  equal  to  10%  of  the  PMF,  and  is  assessed  as  "inadequate." 

At  present,  the  engineering  data  available  is  not  sufficient  to  make 
a  definitive  statement  on  the  stability  of  the  dam. 

The  following  actions,  therefore,  are  recommended  along  with  a  time¬ 
table  for  their  completion. 

1.  Conduct  a  detailed  foundation  stability  study  within  three  months, 
covering  the  joint  system  geometry, 

2.  Establish  a  flood  warning  system  for  the  downstream  communities 
within  three  months. 
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3.  Carry  out  a  more  precise  hydrologic  and  hydraulic  analysis  of  the 


dam  within  six  months,  to  determine  the  need  and  type  of  mitigating 
measures  necessary.  If  required,  conduct  a  study  of  the  means  of 
increasing  spillway  discharge  capacity  and  develop  alternative 
schemes  for  construction.  This  should  include  the  installation  of 
headwater  and  tailwater  gages. 

4.  Carry  out  remedial  measures  to  the  dam  structure  within  six  months, 
including  repair  of  cracked  and  spalled  concrete  with  epoxy  cement. 
Restore  the  low-level  outlet  to  an  operable  condition.  Pressure 
grout  all  joints  in  the  rock  foundation,  and  repair  the  areas  where 
mass-wasting  has  occurred  by  placing  mass  concrete  in  the  voids. 

Furthermore,  while  of  a  less  urgent  nature,  the  following  additional 
action  is  recommended  and  should  be  carried  out  in  the  near  future. 


1.  A  program  should  be  developed  to  monitor  the  seepage  through  the 
dam.  Depending  on  the  information  provided,  the  need  for  correc¬ 
tive  measures  can  be  considered  and,  if  necessary,  undertaken. 

2.  Existing  plans  and  drawings  of  the  dam  should  be  annotated  and 
updated  to  form  a  coherent  as-built  set. 

3.  A  program  of  annual  inspection  and  maintenance  should  be  initiated. 
This  should  include  lowering  the  lake  and  updating  the  operation 
and  maintenance  log. 


East  Branch  Reservoir  is  now  used  for  recreational  purposes  only.  If 
the  recommended  actions  are  not  followed  within  the  specified  time, 


the  possibility  of  removal  of  the  dam  should  be  considered 


Anthony  G.  Posch,  P.E. 


AGP/RE J/ak 


East  Branch  Reservoir  Dam 

Overall  view  of  dam  from  downstream.  May  1,  1979 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I  Investiga¬ 
tions.  Copies  of  these  guidelines  may  be  obtained  from  the  Office 
of  Chief  of  Engineers,  Washington,  D.C.  20314.  The  purpose  of  a 
Phase  I  Investigation  is  to  identify  expeditiously  those  dams 
which  may  pose  hazards  to  human  life  or  property.  The  assessment 
of  the  general  condition  of  the  dam  is  based  upon  available  data 
and  visual  inspections.  Detailed  investigation,  and  analyses  in¬ 
volving  topographic  mapping,  subsurface  investigations,  testing, 
and  detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  investigation;  however,  the  investigation  is  intended  to 
identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions 
at  the  time  of  inspection  along  with  data  available  to  the  inspec¬ 
tion  team.  It  is  important  to  note  that  the  condition  of  a  dam 
depends  on  numerous  and  constantly  changing  internal  and  external 
conditions,  and  is  evolutionary  in  nature.  It  would  be  incorrect 
to  assume  that  the  present  condition  of  the  dam  will  continue  to 
represent  the  condition  of  the  dam  at  some  point  in  the  future. 

Only  through  continued  care  and  inspection  can  there  be  any  chance 
that  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  Guide¬ 
lines  ,  the  Spillway  Test  flood  is  based  on  the  estimated  "Probable 
Maximum  Flood"  for  the  region  (greatest  reasonably  possible  storm 
runoff) ,  or  fractions  thereof.  The  test  flood  provides  a  measure 
of  relative  spillway  capacity  and  serves  as  an  aide  in  determining 
the  need  for  more  detailed  hydrologic  and  hydraulic  studies ,  con¬ 
sidering  the  size  of  the  dam,  its  general  condition  and  the  down¬ 
stream  damage  potential. 


PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 
EAST  BRANCH  RESERVOIR  DAM,  I.D.  NJ00373 

SECTION  1;  PROJECT  INFORMATION 


1.1  General 

a.  Authority 

The  National  Dam  Inspection  Act  (Public  Law  92-367,  1972)  pro¬ 
vides  for  the  National  Inventory  and  Inspection  Program  by  the 
U.S.  Army  Corps  of  Engineers.  This  inspection  was  made  in  ac¬ 
cordance  with  this  authority  under  Contract  C-FPM  No.  35  with 
the  State  of  New  Jersey  who,  in  turn  is  contracted  to  the 
Philadelphia  District  of  the  Corps  of  Engineers. 

b.  Purpose  of  Inspection 

The  visual  inspection  of  East  Branch  Reservoir  Dam  was  made  on 
May  1,  1979.  The  purpose  of  the  inspection  was  to  make  a  general 
assessment  as  to  the  structural  integrity  and  operational  adequacy 
of  the  dam  and  its  appurtenant  structures. 

c.  Scope  of  Report 

The  report  summarizes  available  pertinent  data  relating  to  the 
project;  presents  a  summary  of  visual  observations  made  during  the 
field  inspection;  presents  an  evaluation  of  hydrologic  and 
hydraulic  conditions  at  the  site;  presents  an  evaluation  as  to  the 
structural  adequacy  of  the  various  project  features;  and  assesses 
the  general  condition  of  the  dam  with  respect  to  safety. 


Description  of  Project 


a.  Description  of  Dam  and  Appurtenances 


East  Branch  Reservoir  Dam  is  a  concrete  dam,  approximately  142 
feet  in  length,  having  a  63  foot  wide  spillway  on  the  right  si.  ‘e 
of  the  dam.  The  spillway  is  a  concrete  triangular  ungated  over¬ 
flow.  There  is  a  buttress  giving  lateral  support  to  the  left-hand 
wall.  The  original  dam  was  a  masonry  rubble  structure  with  a 
height  of  17  feet.  The  present  dam  was  built  to  cover  the  old 
structure,  increasing  the  height  to  32.5  feet.  A  geologic  survey 
shows  that  the  foundation  is  basaltic  rock. 


A  small  tunnel  passes  through  the  dam  for  access  to  the  low-level 
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outlet  valve. 

b.  Location 

East  Branch  Reservoir  Dam  is  located  to  the  north  of  Bound  Brook 
in  the  Township  of  Bridgewater,  Somerset  County,  New  Jersey.  It 
is  accessible  by  means  of  Chimney  Rock  Road. 

c.  Size  and  Hazard  Classification 

East  Branch  Reservoir  Dam  has  a  structural  height  of  32.5  feet 
and  a  reservoir  storage  of  163  acre-feet.  Since  its  storage  is 
less  than  1,000  acre-feet  and  its  height  is  less  than  40  feet, 
it  is  classified  in  the  dam  size  category  as  being  "small."  A 
hazard  potential  classification  of  "high"  has  been  assigned  to 
the  dam  on  the  basis  that  overtopping  caused  by  the  1/2  PMF  is 
likely  to  result  in  excessive  property  damage  to  the  quarry, 

1,000  feet  downstream,  and  to  the  road  bridge  and  restaurant 
2,300  feet  downstream.  In  this  event,  the  possibility  also  exists 
of  the  loss  of  more  than  a  few  lives. 


Ownership 

East  Branch  Reservoir  Dam  is  owned  by: 


Elizabethtown  Water  Company 
1  Elizabeth  Plaza 
Elizabeth,  New  Jersey  07207 
(201)  354-4444 

Attention:  Mr.  Tom  Cawley 

Purpose 

East  Branch  Reservoir  Dam  is  presently  used  for  recreational 
purposes  only.  It  was  originally  used  to  supply  water  to  Bound 
Brook. 

Design  and  Construction  History 

The  original  dam  was  constructed  in  1888  as  a  masonry  structure. 

In  1905  the  present  concrete  dam  was  constructed  on  top  of  the 
previous  structure.  Drawings  prepared  for  construction  are  avail¬ 
able  from  the  Elizabethtown  Water  Company,  but  the  design  is  not 
documented.  The  dam  is  not  known  to  have  been  modified  since  1905. 

Normal  Operational  Procedures 

The  normal  discharge  from  the  lake  is  over  the  unregulated  spill¬ 
way  and  it  is  allowed  to  naturally  balance  with  the  inflow  from 
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East  Branch.  The  low-level  outlet  is  not  operable  and  the  lake 
is  therefore,  not  lowered  on  a  regular  basis. 


CD 


a. 

b. 


Pertinent  Data 
Drainage  Area; 

Discharge  at  Dam  Site 

Maximum  known  flood  at  dam  site: 


Ungated  spillway  capacity  at 
elevation  of  top  of  dam: 

Total  spillway  capacity  at 
maximum  pool  elevation: 

c.  Elevation  (Feet  above  MSL) 

Top  of  dam: 

Maximum  pool  design  surcharge  (SDF) : 
Recreation  pool: 

Spillway  crest: 

Streambed  at  centerline  of  dam: 
Maximum  tailwater: 

d.  Reservoir 

Length  of  maximum  pool: 

Length  of  recreation  pool: 

e.  Storage  (Acre-feet) 

Design  surcharge  (SDF) : 

Top  of  dam: 

Spillway  crest: 

f .  Reservoir  Surface  (Acres) 

Maximum  pool  (SDF) : 


10.5  square  miles 

Elev.  148.3'  (1971  flood) 
Phone  conversation  with 
Elizabethtown  office. 

4,620  cfs 
(elev.  147.3') 

15,902  cfs 
(elev.  153.4') 

147.3' 

153.4' 

140.0' 

140.0' 

115' 

120*  (estimate) 

1,800  feet  +  (estimate) 
1,000  feet  +  (estimate) 

270 

163 

77 

24  (estimate) 
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Top  of  dam: 

Spillway  crest: 

g.  Dam 
Type: 

Length: 

Height : 

Top  width: 

Side  slopes  -  Upstream: 

-  Downstream: 

Cutoff : 

Grout  curtain: 

h.  Diversion  and  Regulating  Tunnel 
N/A 

i.  Spillway 
Type: 

Length  of  weir: 

Crest  elevation: 

Gates : 

U/S  Channel: 

D/S  Channel: 

j .  Regulating  Outlets 
Low-level  outlet: 

Controls: 

Outlet: 


16  (estimate) 
9 


Concrete  Gravity 
142* 

32.5* 

2* 

1H  :1V 
Vertical 

None 

None 


Triangular  concrete  section. 
Ungated  overflow. 

62.8' 

140'  MSL 

None 

East  Branch 

Stepped  rock  down  to  Middle 
Brook. 

20”  diameter  (inoperable) 
Unknown- inaccessible 
10"  #  water  main  (disused) 
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SECTION  2 :  ENGINEERING  DATA 


2.1  Design 

Drawings  of  the  dam  were  available  in  the  files  of  the  Elizabethtown 
Water  Company.  No  hydraulic  calculations  for  the  spillway  design  were 
available,  nor  were  stability  calculations. 

2 . 2  Con  struct ion 


Construction  history  has  been  provided  in  Section  1.2.f.  Engineering 
data  relating  to  quality  of  concrete,  means  of  construction ,  etc.  are 
not  on  record. 

2.3  Operation 

No  engineering  data  concerning  the  operation  of  the  dam  and  reservoir 
are  known  to  exist. 

2.4  Evaluation 

a.  Availability 

The  availability  of  engineering  data  is  poor.  The  only  data  avail¬ 
able  are  some  drawings  illustrating  the  plan  and  profile  views  of 
the  original  and  existing  dams.  The  drawings  can  be  obtained  from 
the  Elizabethtown  Water  Company. 

b .  Adequacy 

The  available  engineering  data  is  not  sufficient  to  perform  a  com¬ 
prehensive,  definitive  stability  analysis  of  the  structure.  Data 
needed  to  fully  assess  the  stability  of  the  dam  include: 

1.  Subsurface  information  at  the  damsite,  including  engineering 
properties  of  the  rock  and  the  joint  system  geometry. 

2.  The  level  of  siltation. 

3.  Engineering  properties  of  the  old  masonry  dam. 

4.  Uplift  forces  on  the  base  of  the  dam. 

c.  Validity 

Information  contained  in  the  drawings  was  found  by  visual  inspec¬ 
tion  to  be  valid,  but  details  of  the  control  valve  for  the  low-level 
outlet  were  not  given  and  could  not  be  verified. 
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SECTION  3s  VISUAL  INSPECTION 


3.1  Findings 

a .  General 

The  visual  inspection  made  of  East  Branch  Reservoir  Dam  revealed 
that  it  was  in  a  detriorated  state.  Unless  remedial  measures 
are  taken  to  maintain  its  serviceability,  the  possibility  of 
removal  of  the  dam  should  be  considered. 

b.  Dam 

The  dam  is  in  an  advanced  stated  of  deterioration  due  to  freeze- 
thaw  action.  The  upstream  face  of  the  left  abutment  wall  is 
heavily  spalled  above  the  waterline.  The  downstream  face  of  the 
abutment  wall  and  the  buttress  are  severly  deteriorated,  and 
areas  up  to  10  square  feet  are  spalled  to  a  depth  of  4  inches, 
exposing  reinforcing  bars. 

Poor  horizontal  construction  joints  were  observed  on  the  down¬ 
stream  face  of  the  abutment  wall  and  buttress,  and  reservoir  water 
was  seeping  through.  At  the  interface  of  the  buttress  slab  and 
the  abutment,  seepage  was  estimated  at  approximately  10-15  gpm. 

Also  seepage  was  observed  at  the  structure  to  rock  abutment  on 
the  right  side. 

The  rock  foundation  of  the  dam  was  examined,  and  a  process  of 
masswasting  of  the  rock  below  the  dam  was  found  to  have  occurred. 
This  had  progressed  to  approximately  20  feet  from  the  base  of  the 
dam  at  the  time  of  inspection.  Chemical  deterioration  of  the  rock 
is  negligable,  but  frost  action  has  spalled  large  blocks  away, 
particularly  below  the  right  abutment.  Minor  seepage  through 
the  joints  was  noted. 

c .  Appurtenant  Structures 

1.  Spillway 

The  condition  of  the  spillway  is  poor.  The  concrete  surface  is 
spalled,  revealing  reinforcing  steel.  The  spillway,  however,  shows 
no  signs  of  movement  and  is  in  good  alignment. 

2.  Low-level  Outlet 

A  20  inch  diameter  low-level  outlet  is  shown  on  the  plans.  This 
outlet  is  judged  to  be  inoperable  in  case  of  an  emergency,  be¬ 
cause  the  access  to  the  control  valve  has  been  cut  off  due  to  a 
missing  ladder  in  the  tunnel. 
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d.  Reservoir  Area 


The  reservoir  is  situated  in  a  steep  "v"  shaped  valley  with  grass 
banks  and  trees.  No  buildings  or  dwellings  are  built  on  or  near 
the  shoreline.  Considerable  sedimentation  was  visible,  but  the 
depth  could  not  be  determined. 

e.  Downstream  Channel 

The  downstream  channel  winds  through  a  very  steep  rock  gorge  im¬ 
mediately  downstream  of  the  dam.  There  is  a  further  drop  approx¬ 
imately  15  to  20  feet  downstream  of  the  dam.  No  major  obstruction 
or  bends  are  in  the  channel.  Downstream  the  channel  runs  adjacent 
to  Route  525,  and  near  to  a  quarry  and  a  restaurant. 


SECTION  4 :  OPERATIONAL  PROCEDURES 


4 . 1  Procedures 


East  Branch  Reservoir  Dam  is  used  to  impound  water  for  recreation  acti¬ 
vities  only.  The  lake  level  is  maintained  by  unregulated  discharge 
over  the  spillway,  balancing  the  inflow. 

The  low-level  outlet  is  inoperable  and  the  impoundment,  therefore, 
cannot  be  drained. 

4.2  Maintenance  of  the  Dam 

There  is  no  program  of  regular  inspection  and  maintenance  of  the  dam 
and  appurtenant  structures.  Operation  and  maintenance  is  the  respon¬ 
sibility  of  the  Elizabethtown  Water  Company,  owner  of  the  dam.  At 
present,  no  records  of  operation  and  maintenance  are  kept. 

4.3  Maintenance  of  Operating  Facilities 

The  low-level  outlet  gate  valve  is  inoperable.  No  known  maintenance 
of  the  valve  has  been  made  to  keep  the  valve  operable.  The  outlet 
pipe  has  not  received  maintenance. 

4.4  Evaluation 

The  present  operational  and  maintenance  procedures  are  poor,  and  are 
not  conducive  to  satisfactory  operation  of  the  dam. 
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SECTION  5 :  HYDRAULIC/HYDROLOGIC 


5.1  Evaluation  of  Features 

a.  Design 

The  drainage  area  above  East  Branch  Reservoir  Dam  is  approximately 
10.5  square  miles.  A  drainage  map  of  the  watershed  of  the  dam 
site  is  presented  on  plate  1,  Appendix  D. 

The  topography  within  the  basin  is  moderate  to  steeply  sloped. 
Elevations  range  from  approximately  550  feet  above  MSL  at  the 
north  end  of  the  watershed  to  about  140  feet  at  the  dam  site. 

Land  use  patterns  within  the  watershed  are  mostly  wooded  and  partly 
residential  development. 

The  evaluation  of  the  hydraulic  and  hydrologic  features  of  the 
lake  was  based  on  criteria  set  forth  in  the  Corps  Guidelines  and 
additional  guidance  provided  by  the  Philadelphia  District,  Corps 
of  Engineers.  The  SDF  for  the  dam  falls  in  a  range  of  1/2  PMF  to 
PMF.  In  this  case  the  low  end  of  the  range,  1/2  PMF,  is  chosen 
since  the  factors  used  to  select  size  and  hazard  classification 
are  on  the  low-side  of  their  respective  ranges. 

The  probable  maximum  flood  (PMF)  was  calculated  from  the  probable 
maximum  precipatation  using  Hydrometeorological  Report  No.  33 
with  standard  reduction  factors.  Due  to  the  small  drainage  area, 
the  SCS  triangular  hydrograph  transformed  into  a  curvilinear 
hydrograph  was  adopted  for  developing  the  unit  hydrography,  with 
the  aid  of  the  HEC1-DB  Flood  Hydrograph  Computer  program. 

Initial  and  infiltration  loss  rates,  were  applied  to  the  probable 
Maximum  Precipitation  to  obtain  rainfall  excesses.  The  rainfall 
excesses  were  applied  to  the  unit  hydrograph  to  obtain  the  PMF 
and  various  ratios  of  PMF  utilizing  program  HECl-DB. 

The  SDF  peak  inflow  calculated  for  East  Branch  Reservoir  Dam  is 
15,902  cfs.  This  value  is  derived  from  the  1/2  PMF,  and  results 
in  over- topping  of  the  dam. 

The  stage-outflow  relation  for  the  spillway  was  determined  util¬ 
izing  HECl-DB  program  from  the  known  spillway  length  and  elevation 
and  the  assumed  discharge  coefficient  (see  computer  printout) . 

The  reservoir  stage-storage  capacity  relationship  was  computed 
directly  by  the  conic  method,  utilizing  the  HECl-DB  program.  The 
conic  method  assumes  that  the  reservoir  capacity  resembles  a  series 
of  vertically  stacked  cones.  The  reservoir  surface  areas  at  var¬ 
ious  elevations  were  measured  by  planimeters  from  U.S.G.S.  Quadrangle 
topographic  maps.  Reservoir  storage  capacity  included  surcharge 
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levels  exceeding  the  top  of  the  dam,  and  the  spillway  rating  curve 
was  based  on  the  assumption  that  the  dam  remains  intact  during 
routing . 

A  breach  analysis  indicates  that  the  hazard  potential  for  loss  of 
life  downstream,  due  to  dam  failure  from  overtopping,  is  not  sig¬ 
nificantly  greater  than  that  which  exists  without  failure. 

Drawdown  calculations  indicate  that  if  the  20  inch  diameter  low- 
level  outlet  were  restored  to  working  order,  the  reservoir  could 
be  lowered  to  an  elevation  of  119'  MSL  within  a  period  of  88  hours, 
assuming  a  2  cfs/square  mile  inflow.  This  is  considered  an  adequate 
time-frame  for  drawdown  and  no  additional  outlet  facilities  are 
recommended . 

b .  Experience  Data 

No  records  of  reservoir  stage  or  spillway  discharge  are  maintained 
for  this  site.  However,  it  is  known  that  the  dam  was  overtopped 
by  1  foot  following  a  flood  in  1971. 

c.  Visual  Observation 

The  Valley  below  the  dam  is  a  steep  rock  gorge,  which  widens  out 
1/4  mile  downstream  at  a  rock  quarry.  The  quarry  is  located  down¬ 
stream  of  the  confluence  of  East  Branch  with  West  Branch  which 
further  increases  the  damage  potential.  As  part  of  the  more  pre¬ 
cise  hydrologic  study  recommended  in  the  assessment,  the  effect  of 
West  Branch  on  the  downstream  reach  should  be  studied. 

One  half  mile  downstream  are  a  restaurant  and  office.  The  eleva¬ 
tion  of  these  occupied  buildings  and  their  proximity  to  the  stream 
confirm  the  "high"  hazard  potential  of  the  dam.  Siltation  in  the 
reservoir  has  greatly  reduced  its  original  capacity.  The  slopes 
around  the  lake  sure  steep,  and  covered  with  grass  and  trees,  but 
do  not  appear  unstable. 

d .  Overtopping  Potential 

A  storm  of  magnitude  equivalent  to  the  SDF  would  cause  overtopping 
of  the  dam  to  a  height  of  6.1  feet.  Computations  indicate  that 
the  dam  can  pass  approximately  10%  of  the  PMF  without  overtopping 
the  dam  crest.  Since  one  half  the  PMF  is  the  Spillway  Design 
Flood  (SDF)  for  this  dam,  and  since  the  hazard  potential  for  loss 
of  life  downstream  due  to  dam  failure  caused  by  overtopping  is 
not  greater  than  that  which  exists  without  failure,  the  spillway 
capacity  fo  the  East  Branch  Reservoir  Dam  is  assessed  as  "inade¬ 
quate  . " 
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SECTION  6:  STRUCTURAL  STABILITY 


6.1  Evaluation  of  Structural  Stability 

a .  Visual  Observations 

At  the  time  of  inspection,  the  condition  of  the  dam  gave  rise  to 
concern  about  its  stability  and  adequacy  to  perform  its  present 
function.  The  concrete  deterioration  and  seepage  observed  indicate 
a  lack  of  recent  maintenance.  Inspection  of  the  foundation  in¬ 
dicated  that  the  rock  is  potentially  unstable,  and  the  build-up 
of  sediment  behind  the  dam  further  endangers  stability.  The  lack 
of  am  operable  low-level  outlet  is  not  conducive  to  satisfactory 
operation  of  the  dam.  No  undue  misalignment  or  signs  of  movement 
were  noted. 

b.  Design  and  Construction  Data 

No  design  computations  were  uncovered  during  the  report  prepara¬ 
tion  phase.  No  information  on  joint  systems,  mapped  at  the  time 
of  construction,  is  available,  nor  are  other  foundation  parameters 
such  as  crushing  strength  and  porosity  of  the  rock.  One  drawing 
each  of  the  present  and  original  dams  are  the  only  data  available. 

c .  Operating  Records 

No  operating  records  are  available  relating  to  the  stability  of 
the  dam. 

d .  Post-Construction  Changes 

The  original  construction  was  a  masonry  structure,  built  in  1888. 

In  1905  the  present  concrete  buttress  dam  was  constructed  and 
since  then  no  modifications  to  enhance  stability  are  known  to  have 
taken  place. 

e.  Static  Stability 

A  static  stability  analysis  was  performed  on  the  cross  section. 

The  validity  of  the  results  are,  of  course,  a  function  of  the  as¬ 
sumptions  made.  The  results,  which  are  given  in  Appendix  E,  did 
yield  acceptable  factors  of  safety  against  sliding  and  overturning, 
but  the  overall  stability  of  the  foundation  could  not  be  analyzed 
because  of  a  lack  of  data  on  the  joint  system. 

f.  Seismic  Stability 

The  dam  is  located  in  Seismic  Zone  1,  as  defined  in  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  as  prepared  by  the 
Corps  of  Engineers.  In  general,  projects  located  in  Seismic  Zones 
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0,  1  and  2  may  be  assumed  to  present  no  hazard  freon  earthquakes, 
provided  the  static  stability  conditions  are  satisfactory  and 
conventional  safety  margins  exist.  In  this  case,  since  the  static 
stability  has  not  been  conclusively  analyzed  and  is  potentially 
questionable,  the  seismic  stability  must  also  be  considered 
questionable,  pending  the  results  of  further  investigation. 
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SECTION  7:  ASSESSMENT/REMEDIAL  MEASURES 


7 . 1  Dam  Assessment 

a.  Safety 

The  dam  has  been  inspected  visually  and  a  review  has  been  made 
of  the  available  engineering  data.  This  assessment  is  subject 
to  the  limitations  inherent  in  the  visual  inspection  procedures 
stipulated  by  the  Corps  of  Engineers  for  a  Phase  I  report. 

The  safety  of  East  Branch  Reservoir  Dam  is  in  question  because 
the  discharge  capacity  of  the  dam  and  spillway  is  such  that  a 
flood  of  1/2  PMF  causes  overtopping  of  the  dam  to  a  height  of 
6.1  feet. 

The  approximate  static  stability  analysis  performed  for  this  dam 
indicates  that  factors  of  safety  against  movement  are  adequate 
under  1/2  PMF  conditions  but  this  does  not  include  a  foundation 
analysis  and  no  definitive  statement  pertaining  to  the  safety  of 
the  dam  can  be  made  without  acquisition  of  the  engineering 
properties  of  the  foundation.  The  present  dam  has  performed 
adequately  since  it  was  built  in  1905  without  failure  or  evidence 
of  instability.  Further,  it  should  be  noted  that  the  dam  struc¬ 
ture  survived  a  flood  in  1971  whose  high  water  mark  was  later 
measured  to  be  8.3  feet  above  the  spillway  crest. 

b.  Adequacy  of  Information 

The  information  and  data  uncovered  are  not  adequate  to  perform  a 
comprehensive,  definitive  evaluation  of  the  dam's  stability. 

c.  Urgency 

Studies  to  increase  the  present  data  on  the  bedrock,  and  an  ex¬ 
amination  of  the  joint  system  geometry  and  seepage  patterns, 
should  be  made  in  the  next  3  months.  The  results  of  the  study 
should  be  evaluated  immediately  upon  acquisition  by  a  qualified 
geotechnical  engineer,  to  assess  the  static  stability  of  the  dam. 

Studies  to  augment  the  spillway  discharge  capacity  or  to  deter¬ 
mine  the  hydrologic  and  hydraulic  ability  of  the  dam  to  withstand 
overtopping,  should  be  undertaken  within  six  months. 

The  existing  dam  plans  and  drawings  should  be  annotated  and  up¬ 
dated  to  form  a  coherent  as-built  set  within  a  reasonable  period 
of  time. 
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7.2  Remedial  Measures 

a.  Alternatives  for  Increasing  Spillway  Capacity 

If  it  is  determined  by  a  study  of  the  dam’s  ability  to  withstand 
overtopping,  that  an  increase  in  the  spillway  capacity  is  neces¬ 
sary  to  prevent  instability,  then  the  following  alternatives  are 
available. 

1.  Lower  the  weir  crest  elevation. 

2.  Widen  the  weir  structure. 

3.  Any  combination  of  the  above  alternatives. 

b.  Other  Remedial  Measures 

1.  Repair  all  areas  of  deteriorated  concrete,  and  pressure 
grout  the  dam/rock  interface  where  seepage  is  occurring - 
and  all  foundation  rock  joints  as  determined  by  inspection. 

2.  Restore  access  to  the  low-level  outlet  valve  and  repair  the 
valve  if  necessary. 

3.  Place  mass  concrete  to  fill  the  voids  in  the  rock  caused  by 
mass-wasting . 

c.  Recommendations 

1.  Establish  a  f lood-warning  system  for  the  downstream  community 
within  three  months. 

2.  Dredge  the  sediment  from  the  reservoir. 

3.  Consider  removal  of  the  dam  as  an  alternative  to  repairing 
it. 

d.  0  &  M  Procedures 

If  recommendation  3  is  not  followed,  then  a  formalized  program  of 
annual  inspections  of  the  dam  by  an  experienced  party  should  be 
initiated,  utilizing  the  standard  visual  check  list  in  this  report. 
A  headwater  gage  should  be  installed  in  the  dam,  and  read  out 
during  severe  rain  storms  and  at  routine  operating  and  mainten¬ 
ance  and  operating  events  of  the  dam  and  the  lake.  Movement  of 
the  dam  should  be  monitored  regularly  by  means  of  surveying  mon¬ 
uments,  and  any  change  in  seepage  rates  should  be  noted. 
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"Rbs  Basalt  Flows 

Fine-Grained  Trap  Rock  in  Extensive  Flows,  Chiefly 
in  the  Wotchung  Mountains  i  in  part  Vesicular  . 

*Rb  Brunswick  Formation 

Soft  Red  Shale  with  Sandstone  Beds  . 
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GEOLOGIC  MAP 
EAST  BRANCH  RESERVOIR 


rrw 


l'HT*  ''IH  IS  3JST  'i'l’AJjIIY 

infttf  «iMrr  ititUL-.jJC  W  »fl  ..r^ 


PLATE  3 


CHECK  LIST 
VISUAL  INSPECTION 


attended 


VISUAL  EXAMINATION  OP  OBSERVATIONS  REMARKS  AND  RECOMMENDATIONS 


CONSTRUCTION  JOINTS 

Poor  horizontal  joints  can  be  observed  on  the  downstream  face  of  the  buttress  Pressure-grout  the  joints, 
slab,  with  reservoir  water  leaking  through,  but  without  head  behind  the 
leakage . 


VISUAL  EXAMINATION  OF  OBSERVATIONS  REMARKS  AND  RECOMMENDATIONS 


VISUAL  EXAMINATION  OF  OBSERVATIONS  REMARKS  AND  RECOMMENDATIONS 


Install  headwater  and  tailwater 
gages. 


RAINFALL/RESERVOIR  RECORDS 


SPILLWAY  PLAN  -  SECTIONS  1888  and  1905  plans  of  the  structure 


OPERATION  RECORDS  None 


Photo  No.  1  -  Overall  view  of  dam  from  downstream.  Note  the  massive 
rock  foundation  and  abutments. 


Photo  No.  2  -  View  of  spillway  crest  from  the  left  bank 


Photo  No.  3  -  Detail  of 
the  structure  to  rock 
abutment,  on  the  left 
downstream  side.  Note  the 
seepage  and  the  extensive 
deterioration  of  the  con¬ 
crete. 


Photo  No.  4  -  View  of  inspection  tunnel  entrance  and  buttress, 
seepage  at  the  base  of  the  structure,  and  deteriorated  concrete 


Photo  No.  5  -  View  of  reservoir  looking  upstream 


Photo  No.  6  -  View  of  the  downstream  channel.  Note  steep  rock  gorge 


APPENDIX  C 


SUMMARY  OF  ENGINEERING  DATA 


CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC  DATA 
ENGINEERING  DATA 


Name  of  Dam: 

East  Branch  Reservoir 

Drainage  Area  Characteristics:  Residential  and  wooded. 

Elevation  Top  Normal  Pool  (Storage  Capacity):  140'  MSL  (77  acre-feet). 

Elevation  Top  Flood  Control  Pool  (Storage  Capacity) :  N/A 

Elevation  Maximum  Design  Pool:  (SDF)  153.4'  MSL  (270  acre-feet) 

Elevation  Top  Dam: 

147.3'  MSL  (163  acre-feet) 

SPILLWAY  CREST 

a. 

Elevation 

140'  (MSL) 

b. 

Type 

Concrete  Triangle  overflow. 

1 

2' 

9 

62.8' 

e. 

Location  Spillover 

Right  side  of  dam. 

f. 

No.  and  Type  of  Gates  None. 

OUTLET  WORK 

a. 

Type 

20  inch  0  low-level  outlet  (inoperable) . 

b. 

Location 

Middle  of  the  spillway. 

c. 

Entrance  Inverts 

119'  (MSL) 

d. 

Exit  Inverts 

119'  (MSL) 

e. 

Emergency  Draindown  Facilities  None. 

HYDROMETEOROLOGICAL  GAGES 

a. 

Type 

N/A 

b. 

Location 

N/A 

c. 

Records 

N/A 

MAXIMUM 


NON-DAMAGING  DISCHARGE 


4620  cfs 
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SUMMARY  OF  OAM  SAFETY  ANALYSIS 
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PREVIEW  OF  SEOUENCE  OF  STREAM  NETWORK  CALCULATIONS 
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